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FUEL CELL SYSTEM POWER PLANT, 
AND STARTING AND STOPPING 
METHOD THEREFOR 




ABSTRACT : PROBLEM TO BE SOLVED: To provide a fuel cell system power plant and a starting and 
stopping method for the plant by which deterioration of a catalyst and damage of the fuel 
cell in the starting operation and the stopping operation are prevented and operation of the 
plant is kept stably without deteriorating the fuel cell performance. 

SOLUTION: A voltage detector 25 is connected in a circuit between an anode 2 and a 
cathode 3. A control apparatus 27 is connected with the voltage detector 25, a dummy 
resistance switchgear 26, an anode N 2 supply valve 22, and a cathode N 2 supply valve 
24. An anode N 2 supply control means, a cathode N 2 supply control means, and a load 
resistance control means are set in the control apparatus 27. As an allowing condition of a 
load order of the dummy resistance switchgear 26, an 'OPEN 5 condition of the anode N 2 
supply valve 22 is set. The opening of the anode N 2 supply valve 22 is so set as to satisfy 
that the H 2 amount to be supplied to the anode 2 is equivalent to the amount at 50-80% of 
the H 2 use efficiency computed by the maximum electric current value of the fuel cell 
system at the time of applying the dummy resistance 13. 
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V— K3«3gJM©H2 b<n&-?Z>Z-t-Z~i3 V — 
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[0059] mm) &>±co± o 3tc*nteojBffi©a» 

BaftCc):4*V - K 3^ffi<7)i£Mam^inb^CDT% 

[0060] (3)^3 (ommomm 

3 a>Xtfc<Z>JBA & LT@ 2 ^MUTOTCIS^t^c 

figti. j^To^^n. m i i (omMmm 

9 ^1X77- K 2 tC*tLTN2 Zfeffc-f *m 2 V>7 
y — KN2 0t»JfrK2 8*\ «m*WMitt©Ty-KA 
□ 7^>t:gl$nr^^. S§2£>*y— KN2 

f£*S#3 1 ^lt* V- F 3 (C*tLTN2 £tt3&-f£ 
SB 2 <0* V - KN2 3 0 »{fc*J«*S*£l&<0 

[0 0 6 1 ] S2©7;-KN2 2 9Rl>^2 0) 

*V-KN2 t**S#3 1 7 iz&fcts titz 

SB 2 <7>T y- KN2 «*&*J»*SatfSB 2 V- KN 

$2^)7/- KN2 <£*S#2 9MI2 0*7« 
KN2 «*&#3 1 ©BBSti. 7;-K2Stf*V- K 3 
UN 2 *tt»Lfc*g\ 7y-K2M*V-K30E 
*#WlEi:WLTSmmAqiBl!< fc*SSffitB^# 

[0 0 6 2] (ffffl) I^_hc7) j: -9 «c«|4«fA|gttr^ > 

wW8\i^ftn7 J - K 2 t-hV- K 3 tf)N2 vSII 
ff. ^HStal 3©fflA(cff^«BEfflW«fTFfci^- 

2 ©7 7 - K N2 0**S»Jl»^aXtf3i 2V>±V- K N2 
fltt&Mffl^a^Ji^T. S2©7y-KN2 Ket#2 9 

ar/sB2<7)*v-KN2 #t^#3 1 ^ra< e -T^i:. 

2Sn f *V-K3tcti. ®S^N2 
tiw/«c^ 0 ^nci: 7y-K2M*V-K3©E 
*«E^»LrRmmAqga[at^flE*36<a8#S 

[0 0 6 3] -jj, mhmftm<o^*fcm£Mftcp tz 

i3^Tfc, S2OT;- KN2 flt$g#2 9 St/ 

S2^*7-hX2 ft»#3 1 *H<. cc7)Sm. jgfb 

M^fF^i-^^r. ry- K 2M* v- K 3 uti. ft 

a^x2 3^aHSSKasn*ziuft*. t 



(8) 
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[0064] (AbA) R.t<7> j; o a*jafeo»iioa* 

* V — K 3 ©Etl^aiBEJ: OiBtW^^n^© 
[ 0 0 6 51 ( 4 ) S 4 (DmtfeOlfM 

# 2 9 2KttH3<Z>*y-KN2 <»£#3 1 T 
y-K2Rtf*V-K3©««^*a^-r*N2 a* 1 o 

[0 0 6 6] (ffffl) fiLk© J: 0 tt«B*4«afi»«^7 > 

KBr^oTy— K 2 £#7-F3tf)N2 ^-vil^ 
= H£tS l 3 c^jSAt;:** o iEjiPSlftft £ ^ 5 —M<d 

Mit*%7 Lti9t. mm^fo i (DWBMfttpiz* m 2 ^> 

7y _ KN2 tttS*J»^aStf*2(0*V-KN2 
W?gta^, JI2 0Ty-KN2 0tt&#2 9 SI/ 
JS2©*7-KN2 «te#3 1 SrlW*IB»fW*. #J*- 
If. *207y-KN2 «3&#2 9&tfJS2<Z)*y-K 
N2 0ttS#3 1 £ 1 OIMMMMTFU 1 B^WEBHtfF* 

-r £ tt^afFt, &±M^<D-momj±wM$m% 30 

7«^ * -e©«fft**l*a«fP 

[0 0 6 7] ^»f^fiF<0*?ft**MW5»fF*^ 
jsivfi* HWz. »2<D7y-KN2 <ft#S#2 9M 
»2©*V-FN2 «*£#3 1 «rnXIMMM"«. 01* 
If. »2©7y-FN2 0»S#2 9»tf»2tD*V-F 
N2 «*S#3 1 * 1 OiMBIWIttU 1 5»Mffl»ff«r 

[0 0 6 81 (Sb*) ^©J:^^*!!*^*^* 40 

LTl^OT, ^JtSBteflSHSl^ >3 Ih-hfrb 
~7 J —Y I JkZft} 7 — F 3 ^m*^02 ^iALt 
< *©*B&itr*£ S£^T. JlIESS3<D^ 

ft^f li:^M^#bn^ feti, N2 

[0 0 6 9 ] ( 5 ) A 5 <7)|gffi<£>ffJfS 
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j^k. «?ft*# 1 t^ajK«ais 3 3aw*&*u 

[ 0 0 7 0] (flFffl) K±<*> «fc O ^^m*%m7°7 > 
3gKi;:ffo7y- K 2 fc*V— K 3<£>N2 A-vJifF N 

^^-ffifiti 3©aA^ff^«rap«»fiFt^^-ao 

12 7CJ:oT, »2©7;-KN2 2 9 

2<D*7-KN2 f**S#3 1 fcMfcllJJMTN"*. «A 
tf. 12^77- KN2 «*S#2 9Rtf*20*V-K 
N2 {**S#3 1 £ 1 0#raiW»fFU 1 5#HH*flF* 

7a*^iftfl[«tfj»3 3©«iaj*i#i o oti^wsa-r* 

B 2 (DT y — KN2 fl»ft»J»*aatf » 2 
[0 0 7 1 ] — fiS&SfFft^®****^®*^*^ 

*5^rt>, v^s^aiti3 3o^tbfit^i o oci^aiaL 

fcJa^K. «I2 7tcJ:^T. »2©Ty-KN2 
2 9 St/» 2 <0* V- KN2 3 1 iWXVi 

ifrr*. »2ory-FN2 «*&#2 9&tf 

*2©*7-KN2 «»#3 lfel 0IWBII»ftU 1 
ff^mti3 3fl>«aj«36<l 0 0tUiSiaLfci*&^&* 

i2OT7-KN2 0tt&WJ»¥a&tf* 2©*V-KN 

[0 0 7 2 ] BUi^ <t -5 <C*H«S«)JBl*«>a* 

Xilfl^ff^^WSStt** 1 0 0tJa±©B#fc. N2 
«:KI^*SL.rc>^Ot?. A^*a)02 C0T7~K2S 
ZfiJ 7— K 3 ^cDSA^R6ihT#^>« JilHB 
B^IBSigBlll^lRiaoaJR^^ti^^i: tt-. N2 
flttftt. Stl^WII^^ 1 0 0t«±l-H£LT 

[0073] (6) 56 comMmm 

^ttUffli^ft********^"^ > b El 4 t-^-T 
J:oi:, T y — KH2 ffi*&#3 4 *^LT7y- K 2 U: 
*fLTH2 *flt»StS7y-KH2 0WXtt3 5^. Mi 

H2 3 4 #M«£B 2 7 UWfeZ tltzT y - K H 
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[0 0 7 4 ] (ffffl) KLt<o J: T ft*!B4«aM6«7? > 

> h wfiBm^di $ nfcs^icti, fflmmw. 2 7 ©7 

y- KH2 fifetetfJflP^fftH, TV- KH2 1&S6#3 5 C 

V - K N 2 immm^mz. ±r>-C*V-KN2 tR*s# 2 
4 lcBW§**-§-i, *V-K3tcN2 *V- 
K 3 lcgALT^-g>02 £j#tfcP£*-f |s]8tlc x ftjip 
mm. 2 7 fflgAffiSiffilfSlt 7" S -«*aWEB8 2 6 
lzfflAffl»*5;U T y - K 2 t iJ V- K 3 ffltz ^5 - 
iStnl 3©@g&«r^i-^z:i:{CJ;- 3 T. *7-K3© 

[0075] mi±mm,^2 snrntumtfrmt 

£<Oi&mLtzmitlz^ 7 ©SAigj/LftjaP^fS 

l±?*5 -ataMEBSS 2 6 izMsmS-L ?;-K2i 
*V-K3PJfflrs-«tiil 3©[sl8&*rll§<. |HlB#t^ 
2 7 07 7 — K H2#IS*]l»¥fi&tf * V - K 
N2 ««S«»#IS(iJ:oT, T y — KH2 3 5S 

tf*V-KN2 fltt&#2 4lcBJ*&^*-5-;U 77-K2 
^©H2 V- K 3 -v©N2 <£*S£5£7f -5>. 

[0 0 7 6] (J5bm) Jii_L© <fc i <t*3B6SOJBffi©J»a 
nj^TwSO-efe*. -r^^*.. ^*4«aii*f* l ©#S 
JgflFP^H?(c % 7 y — K 2 St/* V — K 3 ©«fit±, T 

[0 0 7 7] ( 7 ) J[5 7 ©HSfe©^ 

7 ©Hife©7M!<h UTS 4 *#ftg UTlXTt-K^-f *. 

tt, $J&£K2 7K*si>-C > «fffctB8 2 5 ©*£diiSm 
tJt«*fi : -5±IBffi*«0. 5V/-fe;HcSaSS*i, TBB 
{fi#0. 3 V/-b;Hc|§S:$n-rL>^^H±. 124 -e^ 

[0 0 7 8] (fFffl ) Jii±© «£ o ^^^^7*7 > 

h©ffffltiJ*lT©a')Tf*4. fc*>\ «r©fFffl#. IS* 
7 > h ©igftfg^tb $ li> fSiJSP^S 2 7 © 

7 y — kh2 mmtmmstu. 7 y - kh2 3 5 

KIIgffi<££#;t* 7 y-K 2 ^H2 fc^-f-S. -© 
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§iJgp#Sl-<toT* V- KN2 {£$£#2 4 KlSJi^fc-S- 
*V-K3izN2 £#tf&U *V-K3i^SALT 

^402 ^sfdj^-r*. iwi^tc. mmmm.2 7©&a 

7 y- K 2 1 13 V- K 3 rSlZtr = l 3 ©E&£ff5 

J5£-f£;r ttzioT, *V-K3OMai;®gLfc02 

[0 0 7 9] -tLT, «E«m»2 5©8*aifflj6<0. 3 
10 V/-b;UJ: «9ffi® LfcJ§^ $0S^S 2 7 OfflAffifit*J 

mmmrs. -ttmsBm 2 6 cbb«^*4a, 7 y- 

K 2 fc* V- K 3 Mffl^i -Sfit l 3 ©|5]B&*BH< . HI 
^tz, «12 7©7y-FH2 ^SiJffll^fgRt/* 
V-KN2 #W&SJ»^StJ:^r, 7y-KH2 
3 4Sy~'*V-KN2 #*^#2 4(iBB*S*t#*. 7y 
-K2^©H2 m^Rlfii V- K 3^©N2 &1&Z%7 

[0 0 8 0] (5am) H±«A^J:**S©iIfl)M 
20 tiJ^Troii'QT-fe-g),, -fti^^ ^'i-igfitroSA-S 

S$n-tl>-i>©-?r > eKjB#©02 ^Sl-*it>T. 7/- 

[0 0 8 1 ] ( 8 ) S§ 8 wHife©JgM 

8<OHifeW^Mi: LT@5Kfi^TJaTl-f&B|l-f-5. ^ 
fc. IH4 iRfiS©«tffi»^tzr?^T{±Si^«:*BS-r*. 
30 [0 0 8 2] mm) *"f, *H»©JBffi©««Sr»BH 
-T/J:b*.> 7y- K 2©g^7^ >t^, H2 
^«rF*gjlUfcH2 ir)S8 3 6^IStt^n. -e©H2 8f 
iS8 3 6t±7y-KH2 «^SS3 4CgiJtiT^ 
^o-C. H2 I?j8c8 3 6*€.H2 fltt&# 3 5 ^^L 

T7y- k 2 ©AP7-f >tcH2 d^^ar^icsaw f>n 

Tl>-£ 0 fLT, H2 filOSS 6©fFKK±, MiSSgjR 2 

[0 0 8 3] (fFffl) W±©J:T^«BE**-r-S.*l6te 

40 M7"7 > hfl^ilifeif (±. 7y- K 2<Dfflth=7-( 

lit S 7 7 - K 2 roi*-X*0*aSH 2 H2 fff 
aSS 3 6ic«^$ti* 0 C©Bf, 6t±0fS 

*©H2 &&m.isi:t¥±Wimzmf-fz>. 
[0 0 8 4 ] fciz^ flmomBQ-r? > h ©^ibJg^*< 

tb$4afcB#. M&M2 7l±, 7y-KH2 «i^#3 5 
izf^m^Z-S-Z-Zt t biz^ H2 Srls3 6©t-^- 
!C "OX" I^H^Ctia^T, H2 If3gg3 6 
F*:©H2 l?SK«4?!C*A4nteH2 7 7 

-K2^H2 SrStSS-f*. t^T, ^6©H*fe©^t 
50 i^SIIZ. * V— K 3 !3{2A LT'^-S02 ^MfSP^-r^ 
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[ 0 0 8 5] cam) h±<d * o t^mm(Dmm<Dmm 

<h H«a>Sft£ Sr <fc 0 WSIliiSlttrt £ £ <h 1 £ <h £ 

^ ett»f / pi*oH2 tt^^LT, ^aae^^ira 
l/zH2 imm-tzw* mnm^mmy^y bizm 10 

[0 0 8 61 ( 9 ) ffi©HflE©JgJB 

. B 4 tc^ L/:ifiI^l77 > h t zm^ttfr 

*ffl<o|5i»lz«k^TieBi"-5iii:«)Plfl6r* 20 
»Wl!tf;:»?>*\ «l»lfci®L @#«P1tM. T;u* U 

[0 0 8 7 ] 

[Bs^ssmftf^i 

[El 1 ] afcSMJoSI 1 atf* 2 (Dmte<OJ&1&t LTffli^ 
[0 4] *56Bfl(0!B6Xtf*7o3i*©JKl»i:UTffl^ 
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[B 5 ] 8 a)H«E0>JBJ!£ Lt^i^n^ 

[B 6 ] ft*© U >ilMWft^^l^7 > b <D-fll 
*:*i1»H*flcB-t?**. 

[0 7] «8»*«6^»«ffihfS^a^*5it**»*4. * 

-SKiattoa««afl!>R<ts:^-r»BflBT?**. 

1 

2 K 
3-* V- K 
5-tWIBR 

7-7*07- 

1 0-Bfcfra6«><— *— 

1 2-^f »*—9 

1 3-r^-ffifii 

1 6 -«*4«*&ifiBT# 

1 7-3?mfltt&a»r# 

2 1 —T 7 — KN2 m&&M 
2 2-Ty-KN2 

2 3-* V-FN2 #*S3« 

2 4-* V-FN2 

2 5 -WEttftS 

2 6-y5-JfflKIMJS 

2 7 

2 8-f 2©7/-KN2 ftte^tt 

2 9-3§2©T/-KN2 

3 0-12^7- KN2 «*&^6c 
3 1 -SB 2 7-KN2 

3 2-^S^S:^m8fm : 7^ > 

3 3-ajs^aiS 

3 4-T7-FH2 
3 5-77-KH2 
3 6-H2 SKS 



[B6] 
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